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In the Claims : 

Please cancel claims 9, 25 and 41 and amend claims 1-5, 7, 10-11, 17-24, 26-31, 33, 
35, 40, 42, 44, 48-54 and 56-62 to read as follows: 

1. (Twice Amended) A method for comparative spectrophotometric in vivo monitoring and 
display of selected blood metabolites present in a plurality of different internal regions of the 
same test subject on a continuing and substantially concurrent basis, comprising the steps of: 

applying separate spectrophotometric sensors to a test subject at each of a plurality of 
separate testing sites and coupling each of said sensors to a control and processing station; 

operating a selected number of said sensors on a substantially concurrent basis to 
spectrophotometrically irradiate at least two separate internal regions of the test subject during 
a common time interval, each of said regions being associated with a different of said testing 
sites; 

separately detecting and receiving light energy resulting from said spectrophotometric 
irradiation for each of said at least two separate internal regions, and conveying separate sets 
of signals to said control and processing station which correspond to the separately detected 
light energy from said at least two separate internal regions; 

separately and concurrently analyzing said conveyed separate sets of signals to 
separately determine quantified data representative of a blood metabolite in each of said at least 
two separate internal regions; and 

concurrently visually displaying said separately determined quantified data for each of 
said at least two separate internal regions for direct concurrent mutual comparison, wherein 
said sensors are applied to a head of the test subject and are used to monitor two mutually 
separate regions within a brain of the test subject. 

2. (Twice Amended) The method of claim 1, wherein said step of analyzing comprises 
quantitative determination of blood oxygenation levels within each of said at least two separate 
internal regions. 
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3. (Amended) The method of claim 2, wherein said analyzing step includes producing 
separate quantitative value determinations for hemoglobin oxygen saturation for each of said at 
least two separate internal regions. 

4. (Amended) The method of claim 3, wherein said analyzing step includes production of 
ongoing graphical traces representing a plurality of said quantitative value determinations made 
at successive points in rime. 



*y ^S^(Amended) The method of claim 3, including the step of visually displaying a plurality of 
said quantitative value determinations at substantially the same time and in predetermined 
relationship to one another to facilitate rapid a nd accurate visual comparison. 

W9 //f (Amended) The method of claim^f including the step of visually displaying a plurality of 
^3 ^ said quantitative value determinations at substantially the same time and in predetermined 
relationship to one another to facilitate rapid and accurate visual comparison. 



E 



(Canceled) 



^ Jjtf. (Amended) The method of claim 1, wherein said metabolite comprises hemoglobin 
oxygen. 

^ ^rf? (Twice Amended) The method of claim 1, wherein said sensors are positioned in 
locations proximate to different brain hemispheres and said two mutually separate regions are 
located in a different brain hemisphere. 



i yf. (Twice Amended) An apparatus for concurrent comparative spectrophotometric in vivo 
monitoring of selected blood metabolites present in each of a plurality of different internal 
regions on a continuing basis, comprising: 
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a plurality of spectrophotometry sensors, each attachable to a test subject at different 
test locations and adapted to separately but concurrently spectrophotometrically irradiate at 
least two different internal regions within the test subject associated with each of said test 
locations; 

a controller and circuitry coupling each of said sensors to said controller for separately 
and individually but concurrently operating certain of said sensors to spectrophotometrically 
irradiate each* of said different internal regions within the test subject associated with each of 
said test locations; 

said sensors each further adapted to receive light energy resulting from the separate 
spectrophotometry irradiation of said sensors associated one of said at least two different 
internal regions on a substantially concurrent basis with other said sensors, and to produce 
separate signals corresponding to the light energy received, said circuitry acting to convey said 
separate signals to said controller for separate analytic processing; 

said controller adapted to analytically process said conveyed signals separately and 
ihessby determine separate quantified blood metabolite data therefrom for each of said sensors 
and said sensors associated one Jl said at least two different internal regions; and 

a visual display coupled to said controller and adapted to separately but concurrently 
display the quantified blood metabolite data determined for each of said sensors in a mutually- 
comparative manner, wherein said sensors are adapted to be applied to a head of the test 
subject and to monitor a brain of the test subject. 

(Twice Amended) The apparatus of claim /tv, wherein said controller is adapted to 
analyze said data to quantitatively determine blood oxygenation within said at least two 
different internal regions. 

1 3 ypf (Twice Amended) The apparatus of claim J^f wherein said controller is adapted to 
produce separate numeric value designations for hemoglobin oxygen saturation for said at least 
two different internal regions. 
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I Zyt ^ (Amended) The apparatus of claim wherein said controller and said display are 
adapted to produce ongoing graphical traces representing a plurality of said numeric value 
designations for the same region taken over a period of time. 

/3 

I ~J Jn. (Amended) The apparatus of claim )ff, wherein said controller and said display are 
adapted to visually display at least two of said numeric value designations on a substantially 
concurrent basis and in predetermined relationship to one another to facilitate rapid and 
accurate visual comparison. 

ti§ ^ 1^5 /ffl. (Amended) The apparatus of claim^©^ wherein said controller and said display are 
Cjf? ' adapted to visually display at least two of said graphical traces on a substantially concurrent 

v basis and in predetermined relationship to one another to facilitate rapid and accurate visual 
comparison. 

t(& (Amended) The apparatus of claim wherein said controller and said display are 

adapted to visually display at least two of said numeric value designations as well as at least 
two of said graphical traces on a substantially concurrent basis and in proximity to one another 
to facilitate rapid and accurate visual comparison. 

/ ^ (Amended) The apparatus of claim yf, wherein said sensors are adapted to provide 

signals to said controller which comprise at least two separate data sets that cooperatively 
define at least portions of a particular area within a given one of said at least two different 
internal regions. 

(^25. (Canceled) 

(Amended) The apparatus of claim y? y wherein said controller is adapted to determine 
blood oxygenation saturation in said brain. 
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( ^f! (Twice Amended) The apparatus of claim j^f wherein at least two of said sensors are 
adapted to be positioned in locations associated with mutually different hemispheres of the 
brain and each of said sensors is operable to separately monitor at least portions of each of said 
different hemispheres. 

^3 ^ (Twice Amended) The apparatus of claim pff, wherein said controller is adapted to 
determine cerebral blood oxygenation saturation within each of said different hemispheres, 

Sty 23 

^ & # *29T**(Twice Amended) The apparatus of claim^T, wherein said sensors are adapted to provide 



signals to said controller which comprise at least two data sets that cooperatively define at least 



portions of a particular area within the same hemisphere of said brain. 

it 

I ySf^ (Twice Amended) The apparatus of claim wherein said data sets provided by said 
sensors include a first set characterizing a first part of said particular area and a second set 
characterizing a second part of said particular area. 

2^ j/^ (Twice Amended) The apparatus of claim^df wherein said second part of said particular 
area characterized by said second set includes at least part of said first part of said area. 



^\fi (Twice Amended) A method for concurrent comparative in vivo monitoring of blood 

metabolites in each of a plurality of different internal regions in a selected test subject, 
comprising the steps of: 

spectrophotometrically irradiating each of a plurality of different testing sites on said 
test subject; 

detecting light energy resulting from said spectrophotometric irradiation of said testing 
sites, and providing separate sets of signals to a control and processing station which are 
representative of the light energy received by each of said testing sites and which cooperatively 
define blood metabolite data for an individual one of at least two different internal regions; 
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analyzing said separate signals to determine quantified blood metabolite data 
representative of at least one defined region within said at least one test subject associated with 
each of at least two different of said testing sites, each said defined region being different from 
the other; and 

concurrently displaying data sets for each of said at least two different internal regions 
at substantially the same time for direct mutual comparison, wherein said at least two different 
internal regions are located within different brain hemispheres of said test subject. 

25. (Twice Amended) The method of claim/33, wherein said data sets include a first set 
which characterizes a first zone within one of said at least two different internal regions and a 
second set which characterizes a second zone that is at least partially within the same one of 
said at least two different internal regions. 

(Twice Amended) The method of claim/33, wherein said spectrophotometric irradiation 
comprises application of at least two different wavelengths applied in an alternating sequence 
of timed pulses, and wherein detection of light energy corresponding to each of said at least 
two different wavelengths is done on a timed periodic basis using detection periods whose 
occurrence generally corresponds to that of said applied spectrophotometric irradiation. 



,41. (Canceled) 



IP, _s 

f J&f (Twice Amended) The method of claim 4$f wherein the duration of each of said detection 
y q periods is limited to a length which is less than that of each pulse of applied spectrophotometric 



irradiation. 



3/ 30 

f& J J ( Amen( * ec ^ ^ e metho< * °f claim wherein a plurality < 

' ^ used during pulses of said applied spectrophotometric irradiation, 



of said detection periods are 
and a corresponding energy 



detection occurs during each of a plurality of said detection periods. 
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4&. (Twice Amended) Apparatus for spectrophotometric in vivo monitoring of a selected 
metabolic condition in each of a plurality of different test subject regions on a substantially 

concurrent basis, comprising: 

a plurality of spectrophotometric emitters, each adapted to separately 
spectrophotometrically irradiate a designated region within a test subject from a test location on 
said test subject; 

a controller and circuitry coupling each of said emitters to said controller for 
individually operating selected ones of said emitters to spectrophotometrically irradiate at least 
two particular regions within the test subject; 

a plurality of detectors, each adapted to separately receive light energy resulting from 
the spectrophotometric irradiation of said at least two particular regions, and to produce at least 
one separate set of signals for each one of said at least two particular regions; and circuitry 
acting to convey said at least one separate set of signals to said controller for analytic 
processing; 

said controller adapted to analytically process said at least one separate set of signals to 
determine separate sets of quantified data representative of a metabolic condition in said at 
least two particular regions; and 

a visual display coupled to said controller and adapted to display separate 
representations of said separate sets of quantified data for each of said at least two particular 
regions in a mutually-comparative manner and on a substantially concurrent basis, wherein at 
least two of said at least two particular regions are located in mutually separate regions of a 
brain of said test subject. 



(Amended) The apparatus of claim wherein said computer comprises a processor, 



data buffers, and a timing signal generator, said data buffers adapted to store data 




3t 
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representative of said blood oxygenation state and said timing signal generator adapted to 
control actuation of said emitters and detectors. 

^^V^L (Amended) The apparatus of claim wherein said controller comprises a unitary device 
which includes said computer and said display. 

(Amended) The apparatus of claim ySf, wherein said unitary device further includes a 
Q^t keyboard interface to said computer. 

L ^^sf. (Amended) The apparatus of claim wherein said unitary device further includes a data 
output interface. 

Ho 

(Amended) The apparatus of claim/Si', wherein said unitary device further includes an 
integral keyboard interface to said computer. 

(Amended) The apparatus of claim £§f, wherein said unitary device further includes an 
integral keyboard interface to said computer. 

*1*Y jff? (Amended) The apparatus of claim wherein at least certain of said detectors and 
certain of said emitters comprise operational pairs, and said controller is arranged to operate 
J^/^^ the emitters and detectors of at least certain of said operational pairs in predetermined timed 
relationship while maintaining the emitters and detectors of other of said operational pairs in a 
non-operating condition. 

^^J&f (Amended) The apparatus of claim^ wherein said controller is adapted to sequence the 
operation of said at least certain of said operational pairs. 

^ (Twice Amended) The apparatus of claimj^f wherein at least one of said operational 
pairs includes a first detector and a second detector, and wherein the first detector is located 
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nearer the emitter than the second detector to thereby provide near and far detector groupings 
for said at least one of said operational pairs. 

/J/ f$[ (Amended) The apparatus of claim 58; wherein at least one of said operational pairs 
include a plurality of said detectors arranged at mutually spaced locations which are spaced at 
differing distances from the emitter of said at least one of said operational pairs. 

^s5/<$ (Amended) The apparatus of claim ^^wherein said controller is adapted to sequence the 

operation of said at least one of said operational pairs. 

l^j jfifl? (Amended) The apparatus of claim /jtfTwherein said controller is adapted to operate the 
emitter and a selected number less than all of the detectors of at least one of said operational 
pairs substantially in unison while holding the other detectors of said at least one of said 
operational pairs in a non-operating condition, and said controller is further arranged to operate 
said other detectors substantially in unison with said emitter at another time during which said 
selected number of said detectors are maintained in a non-operating condition. 
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